Insertional mutagenesis at positions 520 and 584 of adeno-associated virus type 2 (AAV2) capsid gene and generation of AAV2 vectors with eliminated heparin- binding ability and introduced novel tropism.
Recombinant adeno-associated virus (AAV) vectors are promising in the context of gene therapy because of their ability to mediate efficient gene transfer and stable gene expression. AAV2 uses heparin sulfate as its primary receptor, which is widely expressed on the various tissues and organs. This limits the application of AAV2 in targeting specific tissues. To make an AAV2 vector with modified tropism, we constructed various AAV2 capsid mutants by inserting RGD-4C peptide at position 520 and/or at position 584. Eight mutants were generated, identified, and characterized. Heparin-binding ability was completely abrogated in five mutants, and partially reduced in three mutants. Solid-phase ELISA and gene transduction assays confirmed that the novel tropism is determined by the introduced RGD epitope, which binds to cellular integrin receptor. Our observations suggest that simultaneous modification at both sites, tentatively involved in heparin binding, results in altered tropism and improved transduction efficiency in vitro.